Hemitrichas stapfififi n. sp. (Teleostei, Atherinidae) with otoliths in situ from the late Oligocene of the Mainz Basin by Gaudant, Jean & Reichenbacher, Bettina
An International Journal 
of Palaeontology and Geobiology
Series A /Reihe A
Mitteilungen der Bayerischen Staatssammlung 




















































DHIRENDRA K. PANDEY & FRANZ T. FÜRSICH
Jurassic corals from southern Tunisia 3
THORSTEN KOWALKE 
Mollusca in marginal marine and inland saline aquatic ecosystems 
– examples of Cretaceous to extant evolutionary dynamics 35
JOACHIM GRÜNDEL 
Gastropoden aus dem oberen Callovium (Lamberti- Zone) der Tongrube
Dubki bei Saratov, Russische Plattform 65
SIMON SCHNEIDER, WOLFGANG WITT & ERDINÇ YIGITBAş
Ostracods and bivalves from an Upper Pleistocene (Tyrrhenian) marine 
terrace near Altınova (İzmit Province, Turkey) 87
RENATE MATZKE-KARASZ & WOLFGANG WITT
Ostracods of the Paratethyan Neogene Kılıç and Yalakdere Formations 
near Yalova (İzmit Province, Turkey) 115
JÜRGEN KRIWET 
A comprehensive study of the skull and dentition of pycnodont fi shes
(Neopterygii, Pycnodontiformes) 135
JEAN GAUDANT & BETTINA REICHENBACHER
Hemitrichas stapfi  n. sp. (Teleostei, Atherinidae) with otoliths in situ
from the late Oligocene of the Mainz Basin 189
ALFRED SELMEIER
Capparidoxylon holleisii nov. spec., a silicifi ed Capparis (Capparaceae) 
wood with insect coprolites from the Neogene of southern Germany 199
INKEN JULIANE MUELLER-TÖWE
Short Communication: Phylogenetic relationships of the Thalattosuchia 211
Instructions for authors 
Hinweise für Autoren 215
Zitteliana München, 30.12.2005 ISSN 1612-412XA 45 218 Seiten
An International Journal of Palaeontology and Geobiology
Series A/Reihe A
Mitteilungen der Bayerischen Staatssammlung für Pa lä on to lo gie und Geologie
45
Editors-in-Chief/Herausgeber: Reinhold Leinfelder, Michael Krings
Production and Layout/Bildbearbeitung und Layout: Martine Focke, Lydia Geißler
Bayerische Staatssammlung für Paläontologie und Geologie
Richard-Wagner-Str. 10, D-80333 München, Deutschland
http://www.palaeo.de/zitteliana
email: zitteliana@lrz.uni-muenchen.de
Für den Inhalt der Arbeiten sind die Autoren allein ver ant wort lich.
Authors are solely responsible for the contents of their articles.
Copyright © 2005  Bayerische Staassammlung für Pa lä on to lo gie und Geologie, München
Die in der Zitteliana veröffentlichten Arbeiten sind urheberrechtlich geschützt. 
Nachdruck, Vervielfältigungen auf photomechanischem, elektronischem oder anderem Wege 
sowie die Anfertigung von Übersetzungen oder die Nut zung in Vorträgen, für Funk und Fernsehen 
oder im Internet bleiben – auch auszugsweise – vorbehalten und bedürfen der schriftlichen Ge neh mi gung 
durch die Bayerische Staatssammlung für Paläontologie und Geologie, München.
ISSN 1612-412X
Druck: Gebr. Geiselberger GmbH, Altötting
Editorial Board
A. Altenbach, München









J.W. Schopf, Los Angeles, CA
G. Schweigert, Stuttgart
F. Steininger, Frankfurt a.M.
W. Werner, München
Cover illustration: Ostracod Callistocythere intricatoides (RUGGIERI, 1953) from the Thyrrenian of Altinova (Turkey). Left: 
Right valve, external view, BSPG 1980 X 1313 (length 0.640 mm). Right: Left valve, external view, BSPG 1980 X 1314 (length 
0.646 mm). SEM Photograph: R. MATZKE-KARASZ (LMU München, Department für Geo- und Umweltwissenschaften, Sektion 
Paläontologie)
Umschlagbild: Ostrakode Callistocythere intricatoides (RUGGIERI, 1953) aus dem Thyrrenium von Altinova (Türkei). Links: 
Rechte Klappe, Außenansicht, BSPG 1980 X 1313 (Länge 0,640 mm). Rechts: Linke Klappe, Außenansicht, BSPG 1980 X 1314 
(Länge 0,646 mm). REM-Foto: R. MATZKE-KARASZ (LMU München, Department für Geo- und Umweltwissenschaften, Sektion 
Paläontologie)
Zitteliana A45 189-198 2 Textfi gs, 2 Pls, 1 Tab München, 30.12.2005 ISSN 1612-412X
*Author for correspondence and reprint requests; E-mail: b.reichenbacher@lrz.uni-muenchen.de
in high numerical abundances. For the Mainz and Hanau 
Basins, the following species have been recorded, primarily 
based on isolated otoliths (REICHENBACHER 2000): H. schaeferi
REICHENBACHER, 2000 from the Middle Cerithium Beds (late 
Oligocene), H. rotunda (WEILER, 1963) from the Wiesbaden 
Formation (= Lower Hydrobia Beds, lower Miocene), H. 
miocenica (WEILER, 1942) from the Wiesbaden Formation and 
Upper Hydrobia Beds (lower Miocene), and H. bartensteini
(MALZ, 1978) from the Upper Hydrobia Beds (lower Miocene). 
Hemitrichas rotunda (WEILER) is to date the only species re-
ported from the Mainz and Hanau Basins that is also known 
from complete skeletons, some of which display otoliths in situ
(OTT 2001; KELLER et al. 2002). In this study we describe a new 
Hemitrichas species from the Mainz Basin based on skeletons 
with otoliths in situ. The occurrence of this atherinid species in 
the quarry „Am Katzenrech” in the Mainz Basin was observed 
some twenty years ago by the senior author during his fi rst visit 
to the Museum of Nierstein am Rhein. So far, the species was 
named Dapalis sp. by MALZ (1978), Smerdis sp. by SCHRAFT
(1979) and Hemitrichas sp. 1 by REICHENBACHER (2000). 
2. Locality and Stratigraphy
The Hemitrichas material was collected by Arnulf and Ha-
rald Stapf (Museum Nierstein am Rhein) in the quarry „Am 
Katzenrech”. The quarry is located at the eastern border of 
the Mainz Basin, in the vicinity of Oppenheim and near the 
village Dexheim (Textfi g. 1). The quarry was also called Dex-
heim or Oppenheim/Dexheim in previous studies. According 
to SCHRAFT (1978, 1979), the sedimentary sequence of „Am 
Katzenrech” is comprised of the Lower Cerithium Beds and 
the Upper Cerithium Beds, which are overlain by Pliocene 
or Pleistocene strata. The complete section is not accessible 
any more because the quarry is presently being fi lled with 
Abstract
A new atherinid teleostean species, Hemitrichas stapfi , is 
described on the basis of articulated skeletons, partly with 
otoliths in situ, from the quarry „Am Katzenrech”, near Op-
penheim in the Mainz Basin. From the same locality, the new 
species was already mentioned as Dapalis sp. and as Smerdis
sp; and isolated otoliths of the new species had been described 
from the Landschneckenkalk of the quarry Hochheim-Flörs-
heim as Hemitrichas sp. 1. The skeletons of Hemitrichas stapfi 
n. sp. were collected by Arnulf and Harald Stapf (Museum 
Nierstein am Rhein) from the basal layers of the „lower part” 
of the Upper Cerithium Beds. These strata, as well as the 
Landschneckenkalk, belong to the late Oligocene according to 
published data. They are characterized by marine-euryhaline 
fossil assemblages including bivalves, gastropods, foraminif-
ers, ostracods, and fi sh otoliths. Up to date, all the Eocene to 
Miocene species of the extinct genus Hemitrichas PETERS, 1877 
have been described from brackish and freshwater environ-
ments. Hemitrichas stapfi  n. sp. is the fi rst Hemitrichas species 
that is recorded from brackish-marine waters.
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Erweiterte deutsche Zusammenfassung am Ende des Ar-
tikels
1. Introduction
Species of Hemitrichas PETERS, 1877 are widespread in 
euryhaline strata of the late Oligocene and early Miocene of 
the Mainz and Hanau Basins. They mostly appear in mono-
specifi c or low diversifi ed fi sh communities, and often occur 
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rubbish. The fossil fi shes were recovered from the lower part 
of the Upper Cerithium Beds, within a 190 cm thick clay-marl 
sequence, and co-occur with marine bivalves, including Pinna
and “Mytilus” (SCHRAFT 1978, 1979; Mytilus is probably Perna 
faujasii, according to FÖRSTERLING 1998).
Based on the fossils, the Upper Cerithium Beds, which can 
reach a thickness of 30 m, have traditionally been subdivided 
into a „lower part”, which is more or less marine, and an „up-
per part”, which is more or less brackish (DOEBL et al. 1972). 
Recently, however, the upper part has been discriminated as 
Oberrad Formation (SCHÄFER & KADOLSKY 2002). It is obvious 
that the fossil fi shes from the quarry „Am Katzenrech” were 
found near the basis of the „lower part” of the Upper Cerithi-
um Beds based on the lithostratigraphical and faunistic data 
given by SCHRAFT (1978, 1979).
The presence of the Upper Cerithium Beds is supported 
by an exploratory drilling executed by the Geological Survey 
Rheinland-Pfalz in 2000. This drilling was carried out at the 
bottom of the present-day quarry and reached up to 4.85 m 
depth (Textfi g. 2); there it was stopped due to the occurrence 
of a hard limestone bed that could not be drilled. The drilling 
samples yielded marine bivalves (e.g., Perna faujasii BRONGNI-
ART, 1822), a diverse assemblage of foraminifers and ostracods 
(see Textfi g. 2), juvenile fi sh otoliths of Morone, Prolebias and 
Sciaenids, and fi sh scales and teeth. These assemblages corre-
spond to the „lower part” of the Upper Cerithium Beds (cf. 
DOEBL et al. 1972; SCHÄFER 1988; REICHENBACHER 2000). It can 
be supposed from the data provided by SCHRAFT (1978, 1979) 
and Harald STAPF (pers. comm.) that the Hemitrichas skeletons 
from „Am Katzenrech” were discovered from approximately 
the same sequence as the exploratory drilling had drilled. 
The chronostratigraphy of the Upper Cerithium Beds was 
debated for a long time. It was previously believed that the 
entire sequence belongs to the Aquitanian (lower Miocene). 
However, biostratigraphical data based on nannoplankton 
and mammals indicate that the lowermost part of the Upper 
Cerithium Beds is of late Oligocene age (e.g., TOBIEN 1970; 
MARTINI 1978; MÖDDEN 1996, 1998), and that the Oligocene-
Miocene boundary is positioned in the middle of the „lower 
part” of the Upper Cerithium Beds (cf. REICHENBACHER 2000: 
fi g. 9). Consequently, the occurrence of the new Hemitrichas
species near the base of the „lower part” of the Upper Cerithi-
um Beds suggests that it is of late Oligocene age.
3. Previous Studies
SCHRAFT (1978, 1979) reported the presence of Morone 
aequalis (KOKEN, 1891), Notogoneus longiceps (VON MEYER, 
1851), Smerdis sp., and Gobius sp. However, Smerdis sp. must 
be assigned to the new Hemitrichas species described here (see 
below). The determination of „Gobius” probably relates to a 
Textfi gure 1: Geographic overview and location of the quarry „Am Katzenrech” in the Mainz Basin.
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few dorso-ventrally embedded Hemitrichas specimens since 
the fi rst appearance of Gobius in the Mainz and Hanau Basins 
is in the distinctly younger Upper Hydrobia Beds (REICHEN-
BACHER 2000). 
EIKAMP (1977) and MALZ (1978) described fossil fishes from 
the so-called Corbicula Beds in the quarry „Am Katzenrech“. 
However, these fi shes must also have been collected from the 
Upper Cerithium Beds because the Corbicula Beds are not 
present in this quarry. It is almost certain that they were found 
in the same sequence in which the fi sh skeletons mentioned by 
SCHRAFT (1978, 1979) were collected. EIKAMP (1977) described 
a few well preserved skeletons with otoliths in situ of Morone 
aequalis (KOKEN, 1891) [= Morone alsheimensis (H. v. MEYER, 
1859) according to GAUDANT 2000]. MALZ (1978) mentioned 
several so-called Dapalis skeletons, in part with otoliths in 
situ. His material is from the collection in the Nierstein Mu-
seum, to which also the present study refers. Although MALZ
(1978) recognized a new species based on the morphology 
of the otoliths, he described it only in open nomenclature as 
Dapalis sp.
4. Material and Methods
The material consists of 23 articulated skeletons, in part 
with otoliths in situ, that were examined and measured under a 
stereo-microscope. The material is kept in the collection of the 
Palaeontological Museum Nierstein under accession number 
SSN 12DX1-DX22 and SSN12DX50.
5. Results
5.1 Description of the Skeletons
The standard length of the skeletons ranges from 25 to 
38 mm. The juvenile individuals possess an elongated body, 
of which the maximum height equals approximately 15% of 
the standard length. In adult specimens, the body becomes 
progressively higher and the maximum height generally rea-
ches between 25 and 30% of the standard length. The head is 
massive; its length equals 25-33% of the standard length. The 
orbit is quite large, its horizontal diameter includes about a 
third of the head length. The length of the mandible is about 
25% of the head length. Because of the great length of the lo-
wer portion of the preoperculum, the lower jaw articulation is 
positioned immediately behind the anterior edge of the orbit. 
The oral edge of the upper jaw is entirely covered by the pre-
maxilla; the maxilla is reduced to a slender rod. The operculum 
is more or less quadrangular; its width slightly exceeds 25% of 
the head length. The vertebral column consists of (32?) 33-34 
vertebrae, 15-16 in abdominal and 17-19 (more frequently 18) 
in postabdominal position. There are about 12 pairs of long and 
rather robust pleural ribs. Their distal ends almost reach the 
ventral edge of the abdomen. The caudal fi n is relatively small. 
Its length measures about 20-22% of the standard length. The 
posterior edge is concave, as the length of its axial rays equals 
approximately 75% of the longest rays of each lobe. There are 
17 principal rays, of which 15 are articulate and furcate. Seven 
to 10 precurrent rays are present dorsally and ventrally. The 
caudal fi n formula is 7-10+I+8/7+I+8-10. The axial caudal 
skeleton consists of fi ve more or less modifi ed components. 
A single hypural plate, which is the result of a fusion of the 
fi rst two hypurals, supports the ventral lobe of the caudal 
fi n, whereas two hypural plates support the dorsal lobe. The 
uppermost, triangular, hypural plate is larger than the penul-
timate one. The parhypural is long and narrow. Posteriorly, 
the uro-terminal complex is prolonged by an uroneural, which 
is straightened up and forms a 135° angle with the vertebral 
column axis. Dorsally, three epurals are present. Four preural 
centra bear long neurapophyses and haemapophyses, which 
support the fi rst rays of both lobes of the caudal fi n. The fi rst 
dorsal fi n is small and positioned approximately in the middle 
of the body, the distance from the tip of the snout to its origin 
equals 50-55% of the standard length. It is comprised of seven 
to eight slender, rather short spines; the length of the longest 
spine generally equals 60 to 65% of the distance between its 
base and the origin of the second dorsal fi n. The composition 
of its endoskeleton is unknown due to preservation. The 
distance from the tip of the snout to the origin of the second 
dorsal fi n is 65-70% of the standard length. The second dorsal 
fi n possesses one slender spine and eight to ten articulate and 
furcate fi n rays; the length of the longest fi n ray measures less 
than 65% of the maximum height of body. Its endoskeleton 
generally includes nine to 10 pterygiophores. The anal fi n is 
inserted slightly behind the second dorsal fi n. The anteanal 
































































Textfi gure 2: Chronostratigraphy, lithostratigraphy and fossils of the 
exploratory drilling respectively the fi sh fossils bearing strata.
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are one slender, rather short spine and (8) 9 to 10 articulate and 
furcate rays. The anal fi n is supported by 10-11 pterygiophores. 
The pectoral fi ns are positioned relatively low on the fl ank, 
approximately in its lower third. There are 13-14 rays of mo-
derate size; the distal end of the longest ray does not reach the 
base of the pelvic fi ns. The pelvic fi ns are opposed to the origin 
of the fi rst dorsal fi n; the antepelvic distance equals 50-53% of 
standard length. There exist one rather short slender spine and 
fi ve articulate and furcate rays. The length of the longest ray 
ranges from 65 to 75% of the pelvo-anal distance. The cycloid 
scales are relatively large. Their number was approximately 30 
in the lateral line. Their surface is ornamented by concentric 
circuli, the density of which is about 20 per millimetre.
5.2 Description of the Otoliths 
The skeleton of the holotype displays the convex inner 
side of a well-preserved left sagitta (Pl. 1, Fig. 3). Its length is 
approximately 1.5 mm, its height 0.9 mm, and the L/H index 
1.7. The shape of the sagitta is elongate with a slightly pointed 
posterior end and moderately rounded dorsal and ventral rims. 
The rostrum is rather long, especially in comparison to otoliths 
of other Hemitrichas species. The antirostrum is thickened 
and rounded, the excisura deeply incised. The sulcus is long, 
narrow, and straight. As is generally the case in Hemitrichas
species, the ostium is small and more deepened than the cauda. 
The end of the cauda is rounded and faintly bent in downward 
direction. A thick crista superior runs along the deep dorsal 
area; the crista inferior is thin. The ventral line is distinctly 
incised. A second skeleton displays both sagittae in situ. The 
inner side of the left sagitta is visible, whereas the right sagitta 
displays the outer side. The left sagitta shows the same shape 
and characters as the sagitta from the holotype, apart from a 
slightly higher dorsal rim, which bears a weak tip in its poste-
rior portion. The dimensions are (in mm): length: 0.77, height: 
0.47, L/H: 1.6. The right sagitta displays a smooth concave 
outer side. Altogether, these sagittae in situ show the same cha-
racters as the two isolated sagittae from the Landschneckenkalk 
of Hochheim-Flörsheim, which were described and fi gured as 
Hemitrichas sp. 1 in REICHENBACHER (2000). 
5.3 Characterization of Hemitrichas stapfi  n. sp.
The relationships between Hemitrichas rotunda (WEILER, 
1963) and all other presently known species of Hemitrichas
PETERS, 1877 have recently been analyzed by KELLER et al. 
(2002). For that reason, the Hemitrichas skeletons considered 
here will only be compared to those species that also bear 
a fi rst dorsal fi n consisting of seven or eight slender spines. 
These forms are H. rotunda (WEILER, 1963) from the Wiesba-
den Formation of the Kalkofen quarry („Am Hambusch”) in 
Wiesbaden Biebrich (KELLER et al. 2002) and H. giraudi (PITON, 
1936) from the upper Oligocene or lower Miocene of the Puy 
de Mur massif (Puy-de-Dôme, France) (GAUDANT 1993). The 
Hemitrichas species from „Am Katzenrech” differs from H. 
rotunda in its slightly higher vertebral number: (32?) 33-34, 
compared to 30-31, and in the slightly higher number of ab-
dominal vertebrae (15-16 compared to about 12). In addition, 
it differs from H. giraudi in the lower number of vertebrae 
(36-37 in H.giraudi).
The otoliths preserved in situ in the skeletons from „Am 
Katzenrech” differ from all other otolith based Hemitrichas
species in their elongate shape with the pointed posterior end 
and slender and rather long rostrum. Otoliths of H. rotunda
are more rounded, less elongate, and fi tted with a short robust 
rostrum. Unfortunately, the otoliths of H. giraudi have not 
been discovered to date.
In conclusion, the atherinid skeletons from the quarry „Am 
Katzenrech” belong to a new species:
Class  Osteichthyes HUXLEY, 1880
Subc lass  Actinopterygii COPE, 1887
Div i s ion  Teleostei MÜLLER, 1846
Order  Atheriniformes ROSEN, 1964
Fami ly  Atherinidae RISSO, 1827
Genus  Hemitrichas PETERS, 1877
Hemitrichas stapfi  n. sp.
Pls 1, 2
1978 Dapalis sp. – MALZ: 462, fi gs 2-4.
2000 Hemitrichas sp. 1. – REICHENBACHER: 72, pl. 6, fi g. 13.
Holotype :  Specimen SSN12DX12, kept in the Palaeon-
tological Museum (Heimat Museum) at Nierstein am Rhein 
(Pl. 1, Figs 1-3).
Der iva t ion  of  name:  The new species is dedicated to 
the renowned collector of fossils and amateur palaeontologist 
Mr. Arnulf STAPF (Nierstein am Rhein, Germany) on the occa-
sion of his 70th birthday. His excellent collection is on exhibit 
in the Palaeontological Museum (Heimatmuseum) Nierstein 
am Rhein, Germany.
Ty p e  l o c a l i t y :  „Am Katzenrech” quarry, near Dex-
heim.
Type s trata :  “Lower part” of the Upper Cerithium Beds; 
Landschneckenkalk from Hochheim-Flörsheim; uppermost 
Oligocene.
Plate 1: Hemitrichas stapfi  n. sp. from the „lower part” of the Upper Cerithium Beds of the quarry „Am Katzenrech”, near Dexheim; holotype 
(specimen SSN12DX12, kept in the Palaeontological Museum (Heimat Museum) at Nierstein am Rhein) [Photographs D. SERRETTE].
Fig. 1: General view of body.
Fig. 2: Head.
Fig. 3: Otolith preserved in situ.
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Studied  mater ia l :  23 skeletons, in part with otoliths 
in situ.
Diagnos i s :  Small atherinid fi shes; standard length does 
not seem to have exceeded 38 mm; body elongated, the maxi-
mum height of body in adults is 25-30% of standard length; 
head massive, the head length is 25-33% of standard length; 
vertebral column including (32?) 33-34 vertebrae, 17-19 being 
postabdominal; caudal fi n small, moderately indented posteri-
orly, 7-10+I+8/7+I+8-10 rays; fi rst dorsal fi n small, approxi-
mately situated in the middle of the body, 7-8 slender spines; 
second dorsal fi n placed in the posterior third of the body, one 
slender spine and 8-10 rays, supported by 9-10 pterygiophores; 
anal fi n opposed to the second dorsal fi n, one slender spine and 
(8) 9-10 fi n rays, supported by 10-11 pterygiophores; pectoral 
fi ns of moderate size inserted at the lower third of the fl ank, 
13-14 rays; pelvic fi ns subabdominal, opposed to the origin of 
the fi rst dorsal fi n, one slender spine and fi ve rays; rather large 
cycloid scales, about 30 in lateral line; otoliths elongate with a 
pointed posterior rim and a long, slender rostrum.
Measurements :  see Tab. 1
6. Palaeoecology
The genus Hemitrichas PETERS, 1877 has to date only been 
recorded for brackish and freshwater sediments. Hemitrichas 
giraudi (PITON, 1936) from the late Oligocene or early Miocene 
(?) of Puy de Mur in Central France, which is preserved in dia-
tomitic layers that yield a brackish diatomitic fl ora (GAUDANT
1993), and all Hemitrichas species that have been described 
from the Oligocene and Miocene of the Mainz and Hanau 
Basins (REICHENBACHER 2000; KELLER et al. 2002) belong to the 
brackish water category. Moreover, most Hemitrichas species 
from the late Oligocene and early Miocene of the western Pa-
ratethys (with the exception of H. bergeri (REICHENBACHER)) 
are known from oligohaline environments (REICHENBACHER & 
WEIDMANN 1992; REICHENBACHER 1993, 1996; REICHENBACHER
et al. 2004, 2005). It must be mentioned that the Hemitrichas
otoliths from the western Paratethys were initially described as 
Palaeoatherina GAUDANT, 1976 (in REICHENBACHER 1996) and 
Atherina LINNAEUS, 1758 (in REICHENBACHER & WEIDMANN
1992; REICHENBACHER 1993). 
Two late Eocene species can perhaps be assigned to the 
freshwater group: Hemitrichas formosa (GAUDANT in CHED-
HOMME & GAUDANT, 1984) from Orgnac-l’Aven (Ardèche, 
France), which is associated to amiid remains (Cyclurus sp.), 
and H. vardinis (SAUVAGE, 1883) from the Alès Basin (Gard, 
France) because it is found together with relatively rare um-
brids (GAUDANT, unpublished data). It is also supposed that the 
type-species, H. schisticola PETERS, 1877, which is preserved in 
Plate 2: Hemitrichas stapfi  n. sp. from the „lower part” of the Upper Cerithium Beds of the quarry „Am Katzenrech”, near Dexheim; material 
kept in the Palaeontological Museum (Heimat Museum) at Nierstein am Rhein. [Photographs D. SERRETTE].
Fig. 1: General view of specimen SSN12DX50, already fi gured by MALZ (1978, Abb. 3)






= MALZ 1978: 
fi g. 3
(Pl. 2, Fig. 1)
SSN12DX10
Total length 40.5 45 32.5




Head length 11 11 9
Distance to fi rst 
dorsal fi n
19 19 15
Distance to second 
dorsal fi n
23.5 25 19.5




Distance to pelvic 
fi ns
17.5 18.5 15
Length of fi rst 
dorsal fi n
3 4 2.5
Length of second 
dorsal fi n
4.5 ca. 5 4.5
Length of anal fi n 4.5 6 4.5
Length of pectoral 
fi ns
ca. 4 — 3.5
Length of pelvic 
fi ns
ca. 3.5 4.5 3.5
Basal length of 
fi rst dorsal fi n
1.5 1.5 1.5
Basal length of 
second dorsal fi n
2.5 3 2
Basal length of 
anal fi n
3 3.5 2
Length of caudal 
pedicle
6.5 7.5 6
Height of caudal 
pedicle
4 4.5 3.5
Table 1: Measurements in mm of three specimens of Hemitrichas stapfi 
n. sp., from the quarry „Am Katzenrech”, near Dexheim (material kept 
in the Palaeontological Museum Nierstein am Rhein).
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a paper shale, was a freshwater species (GAUDANT 1998).
The occurrence of a low diversifi ed fi sh assemblage in the 
fi sh-skeletons-bearing beds of the quarry „Am Katzenrech” 
seems to be indicative of a more or less brackish water environ-
ment. In fact, it is signifi cant that both stenohaline marine fi shes 
and stenohaline freshwater fi shes (like cyprinids) are absent 
from these layers. However, the microfossils and molluscs 
from the exploratory drilling (Textfi g. 2) point to marine or 
marine-brackish conditions. Thus, Hemitrichas stapfi  n. sp. is 
the fi rst Hemitrichas species that is recorded for brachyhaline 
or marine waters.
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Erweiterte Zusammenfassung
Mehrere Arten der ausgestorbenen Gattung Hemitrichas
PETERS,1877 sind bislang aus dem brackischen und lagunären 
Ober-Oligozän und Unter-Miozän des Mainzer und Hanauer 
Beckens beschrieben worden. Die Arten treten überwiegend in 
monospezifi schen oder gering diversen Fischgemeinschaften 
auf, in denen sie sehr häufi g werden können. Die bisher aus 
dem Mainzer und Hanauer Becken beschriebenen Arten H. 
schaeferi REICHENBACHER, 2000, H. rotunda (WEILER, 1963), 
H. miocenica (WEILER, 1942) und H. bartensteini (MALZ, 
1978) sind überwiegend auf der Grundlage von Otolithen 
nachgewiesen, mit Ausnahme von H. rotunda (WEILER, 1963), 
von der auch die Skelette bekannt sind (OTT 2001, KELLER et 
al. 2002). Eine Besonderheit der hier vorgestellten neuen Art 
Hemitrichas stapfi  ist, dass auch sie anhand von Skeletten mit 
Otolithen in situ vorliegt.
Die Skelette von Hemitrichas stapfi  wurden von Arnulf und 
Harald STAPF Mitte der 70er Jahre im Steinbruch „Am Katzen-
rech” bei Oppenheim geborgen und befi nden sich heute im 
Museum in Nierstein. Diese Fisch-Fossilien stammen aus einer 
190 cm mächtigen Ton-Mergelfolge an der Basis der Oberen 
Cerithienschichten (SCHRAFT 1978, 1979). Das Profi l ist heute 
nicht mehr aufgeschlossen, da Teile des Steinbruchs verfüllt 
sind. Deshalb teufte das Landesamt für Geologie und Bergbau 
Rheinland-Pfalz im Jahr 2000 eine Bohrung auf der heutigen 
Sohle des Steinbruchs ab. Die Bohrung musste nach 4.85 m 
beendet werden, da eine harte Kalksteinbank allen Bohrver-
suchen widerstand. Die überwiegend marinen Mikrofossilien 
und Mollusken der Bohrproben belegen die Zugehörigkeit der 
Schichten, deren Äquivalente auch die Skelette der neuen He-
mitrichas-Art geliefert haben, zum „unteren Teil“ der Oberen 
Cerithienschichten. 
Bereits MALZ (1978: Abb. 2-3) hatte die Fischskelette aus 
der Aufsammlung von Arnulf und Harald STAPF im Steinbruch 
„Am Katzenrech“ abgebildet (als Dapalis sp.) und vermutet, 
dass es sich um eine neue Art handeln könne. Es sei angemerkt, 
dass die von MALZ angegebene Herkunft der Fische aus den 
„Corbicula-Schichten“ auf einem Irrtum beruht, da im Stein-
bruch „Am Katzenrech“ über den Oberen Cerithienschichten 
direkt plio-/pleistozäne Sedimente folgen (SCHRAFT 1978, 
1979). Auch SCHRAFT (1978, 1979) erwähnte die Funde der hier 
beschriebenen neuen Art, und bezeichnete sie als Smerdis sp.
Die Diagnose von Hemitrichas stapfi  n. sp. lautet wie folgt: 
Kleine Fische aus der Familie der Atheriniden, deren Stan-
dardlänge 38 mm nicht überschreitet. Der Körper ist schlank, 
die maximale Körperhöhe etwa 3-4 mal in der Standardlänge 
enthalten. Der Kopf ist kräftig und groß, seine Länge beträgt 
25-33% der Standardlänge. Die Wirbelsäule umfasst (?32) 33-
34 Wirbel, von denen 17-19 postabdominal gelegen sind. Die 
kleine Schwanzfl osse ist mäßig eingebuchtet, die Flossenformel 
lautet 7-10+I+8/7+I+8-10. Die erste Rückenfl osse ist klein und 
befi ndet sich etwa in der Mitte des Körpers. Sie umfasst 7-8 
dünne Stacheln. Die zweite Rückenfl osse beginnt im  hinteren 
Drittel des Körpers und ist aus einem dünnen Stachel und 8-
10 Strahlen aufgebaut, die wiederum von 9-10 Pterygophoren 
gestützt werden. Die Afterfl osse liegt der zweiten Rückenfl osse 
gegenüber und umfasst einen Stachel und (8)9-10 Strahlen 
sowie 10-11 Pterygophoren. Die mäßig großen Brustfl ossen 
sind im unteren Drittel der Flanke anzutreffen und aus 13-14 
Strahlen aufgebaut. Die Bauchfl ossen aus jeweils einem Stachel 
und 5 Strahlen liegen subabdominal, etwa gegenüber dem 
Beginn der ersten Rückenfl osse. Die Cycloid-Schuppen sind 
ziemlich groß, etwa 30 befi nden sich entlang der Seitenlinie. 
Die rundlichen, relativ gestreckten Otolithen weisen einen 
zugespitzten Hinterrand und ein schlankes Rostrum auf, 
und unterscheiden sich dadurch von den Otolithen anderer 
Hemitrichas-Arten.
Die größte Ähnlichkeit mit der neuen Spezies weisen He-
mitrichas rotunda (WEILER, 1963) aus der Wiesbaden-Forma-
tion (= Untere Hydrobienschichten) des Mainzer Beckens auf 
sowie H. giraudi (PITON, 1936) aus dem Ober-Oligozän oder 
Unter-Miozän (?) des Puy de Mur Massivs (Puy-de-Dôme, 
Frankreich). H. stapfi  n. sp. unterscheidet sich von H. rotunda
durch die längere Wirbelsäule (?32, 33-34 Wirbel anstelle von 
30-31 bei H. rotunda) sowie von H. giraudi, welcher 36-37 
Wirbel besitzt, durch die kürzere Wirbelsäule. Darüber hin-
aus sind die Otolithen von H. rotunda viel rundlicher als die 
von H. stapfi  n. sp. Die Otolithen von H. giraudi sind bislang 
nicht bekannt.
Bislang wurden alle Arten der Gattung Hemitrichas, die 
vom Eozän bis zum Miozän verbreitet waren, aus brackischen 
oder aus Süßwassersedimenten beschrieben. Mit H. stapfi 
liegt erstmals eine Hemitrichas-Art aus einem marinen oder 
zumindest marin-brackischen Milieu vor. 
197
7. References
BRONGNIART, A. (1822): Description géologique des couches des envi-
rons de Paris parmi lesquelles se trouvent les gypses à ossemens. 
– In: CUVIER, G. (ed.), Recherche sur les ossemens fossiles, 2ème 
edition; Paris (Dufour & d’Ocagne), 1-428.
CHEDHOMME, J. & GAUDANT, J. (1984): Sur une nouvelle espèce du 
genre Palaeoatherina Gaudant (Poissons téléostéens, Atheri-
nomorpha) découverte dans l’Eocène supérieur continental des 
environs d’Orgnac-l’Aven (Ardèche). – Géologie méditerranéenne, 
XI: 303-319.
COPE, E.D. (1887): Zittel’s Manual of Palaeontology. – American 
Naturalist, 21: 1014-1019.
DOEBL, F., MOWAHED-AWAL, H., ROTHE, P., SONNE, V., TOBIEN, H., 
WEILER, H. & WEILER, W. (1972): Ein „Aquitan“-Profil von 
Mainz-Weisenau (Tertiär, Mainzer Becken). Mikrofaunistische, 
sedimentpetrographische und geochemische Untersuchungen zu 
seiner Gliederung. – Geologisches Jahrbuch, A 5: 3-141.
EIKAMP, H. (1977): Morone aequalis (KOKEN) - ein Wolfsbarsch aus 
dem Untermiozän der aquitanen Corbicula-Schichten von Dex-
heim-Oppenheim/Rhein. – Aufschluß, 28: 15-18.
FÖRSTERLING, G. (1998): Biostratigraphische und lithostratigraphische 
Untersuchungen in den Cerithien-Schichten im Kalksteinbruch 
Mainz-Weisenau - speziell zur Abgrenzung des Unteren Teils der 
Oberen Cerithien-Schichten. – Unpublished Diploma Thesis, 
Institut für Geowissenschaften, Universität Mainz, Germany, 
136 pp.
GAUDANT, J., FERRANDINI, M. & FERRANDINI, J. (1976): Découverte d’un 
nouveau gisement d’Athérines (Poissons téléostéens, Atherino-
morpha) dans le Paléogène de Mormoiron (Vaucluse). – Géologie 
méditerranéenne, III: 115-116.
GAUDANT, J. (1993): Nouvelles recherches sur l’ichthyofaune oligo-
miocène du Puy de Mur (Puy-de-Dôme). – Géologie de la France, 
1993(4): 25-37.
GAUDANT, J. (1998): Poissons des lignites papyracés oligocènes du 
Valle del Ponte (Province de Vicenza, Italie): Réhabilitation 
du genre Hemitrichas PETERS (Teleostei, Atherinidae). – Neues 
Jahrbuch für Geologie und Paläontologie, Monatshefte, 1998:
376-384; Stuttgart.
GAUDANT, J. (2000). Nouvelles observations sur quelques Percoidei 
(Poissons téléostéens) des eaux douces et saumâtres du Cénozoïque 
européen. – Neues Jahrbuch für Geologie und Paläontologie, 
Abhandlungen, 217: 199-244.
HUXLEY, T.H. (1880): On the application of the laws of evolution to 
the arrangement of the Vertebrata and more particularly of the 
Mammalia. – Proceedings of the Zoological Society of London, 
43: 649-661.
KELLER, T., REICHENBACHER, B., GAUDANT, J. (2002): Erstbeschreibung 
von Atheriniden-Skeletten (Pisces, Teleostei, Atheriniformes) mit 
Otolithen in situ aus den Unteren Hydrobien-Schichten (Wies-
baden-Formation) des Mainzer Beckens, mit einem Beitrag zur 
Sedimentologie und Paläoökologie. – Courier Forschungsinstitut 
Senckenberg, 237: 319-343.
KOKEN, E. (1891): Neue Untersuchungen an tertiären Fisch-Otoli-
then. II. – Zeitschrift der deutschen Geologischen Gesellschaft, 
43: 77-170.
LINNAEUS, C. (1758): Systema Naturae per regna tria naturae, secundum 
classes, ordines, genera, species, cum characteribus, differentiis, 
synonymis, locis; Stockholm (Salvius), iv + 823 pp.
MALZ, H. (1978): Aquitane Otolithen-Horizonte im Untergrund von 
Frankfurt am Main. –Senckenbergiana lethaea, 58: 451-471.
MARTINI, E. (1978): Massenvorkommen von Nannoplankton in 
den Cerithien-Schichten des Mainzer Beckens und des Ober-
rheingrabens (Ober-Oligozän). – Mainzer geowissenschaftliche 
Mitteilungen, 7: 155-169.
MEYER, H. VON (1851): Myliobatis pressidens, Cobitis longiceps und Py-
cnodus faba, drei Tertiärfi sche. – Palaeontographica, 1: 149-152.
MÖDDEN, C. (1996): Korrelierungen auf der Basis fossiler Säugetiere 
im untersten Miozän des Mainzer Beckens und der Westlichen 
Molasse. – Neues Jahrbuch für Geologie und Paläontologie, 
Abhandlungen, 202: 111-116.
MÖDDEN, C. (1998): Eomyiden (Rodentia, Mammalia) aus dem Stein-
bruch Flörsheim (Unter-Miozän, Mainzer Becken, Deutschland). 
– Mainzer naturwissenschaftliches Archiv, Beiheft, 21: 133-140.
MÜLLER, J. (1846): Über den Bau und die Grenzen der Ganoiden, und 
über das natürliche System der Fische. – Physikalisch-Mathemati-
sche Abhandlungen der königlichen Akademie der Wissenschaften 
zu Berlin, 1845: 117-216.
OTT, W. 2001: Baustellen: Fenster in die Erdgeschichte. 2. Mitteilung: 
Baustelle “Westhafen”, Frankfurt am Main. – Berichte des Offen-
bacher Vereins für Naturkunde, 101: 28-35.
PETERS, W. (1877): Vortrag über zwei fossile Wirbelthiere, Probatrachus 
vicetinus und Hemitrichas schisticola, aus den Tertiärbildungen 
von Ponte bei Laverdà im Vicentinischen. – Monatsberichte der 
königlich preussischen Akademie der Wissenschaften zu Berlin, 
1877: 678-682.
PITON, L. (1936): Note critique sur les Poissons fossiles des randannites 
du Puy-de-Mur (Puy-de-Dôme). – Revue des Sciences naturelles 
d’Auvergne, Nouvelle Série, 2: 137-138.
REICHENBACHER, B. (1993): Mikrofaunen, Paläogeographie und Bi-
ostratigraphie der miozänen Brack- und Süßwassermolasse in 
der westlichen Paratethys unter besonderer Berücksichtigung der 
Fisch-Otolithen. – Senckenbergiana lethaea, 73: 277-374.
REICHENBACHER, B. (1996): Biostratigraphie aufgrund von Fisch-Oto-
lithen im Ober-Oligozän und Unter-Miozän des Molassebeckens 
der West-Schweiz und Haute-Savoie und des Mainzer Beckens. 
– Neues Jahrbuch für Geologie und Paläontologie, Abhandlungen, 
202: 45-61.
REICHENBACHER, B. (2000): Das brackisch-lakustrine Oligozän und 
Unter-Miozän im Mainzer Becken und Hanauer Becken: Fischfau-
nen, Paläoökologie, Biostratigraphie, Paläogeographie. – Courier 
Forschungsinstitut Senckenberg, 222: 1-143.
REICHENBACHER, B., BÖHME, M., HEISSIG, K., PRIETO, J. & KOSSLER, A. 
(2004): New approach to assess biostratigraphy, palaeoecology and 
past climate in the South German Molasse Basin during the Early 
Miocene (Ottnangian, Karpatian). – Courier Forschungsinstitut 
Senckenberg, 249: 71-89.
REICHENBACHER, B., KÄLIN D. & JOST, J. (2005): A fourth St. Gallen 
Formation cycle (?) in the Karpatian Upper Marine Molasse of 
central Switzerland. – Fazies, 51: 160-172.
REICHENBACHER, B. & WEIDMANN, M. (1992): Fisch-Otolithen aus 
der oligo-/ miozänen Molasse der West-Schweiz und der Haute-
Savoie (Frankreich). – Stuttgarter Beiträge zur Naturkunde, B 
184: 1-83.
RISSO, A. (1827): Histoire naturelle des principales productions de 
l’Europe méridionale, et particulièrement de celles des environs de 
Nice et des Alpes maritimes; Paris et Strasbourg (F.G. Levrault), 
xvi + 480 pp.
ROSEN, D.E. (1964): The relationships and taxonomic position of the 
halfbeaks, killifi shes, silverslides, and their relatives. – Bulletin of 
the American Museum of Natural History, 127: 217-268.
SAUVAGE, H.E. (1883): Sur une Athérine des terrains tertiaires du 
Gard. – Bulletin de la Société Géologique de France, série 3, 11:
491-492.
SCHÄFER, P. (1988): Mikropaläontologisch-feinstratigraphischer 
Vergleich des Profi ls Straßeneinschnitt Mainz-Weisenau mit drei 
Profi len aus dem Steinbruch Oppenheim/Nierstein (Kalktertiär 
Main zer Becken, Oberoligozän – Untermiozän). – Geologisches 
Jahrbuch, A 110: 277-287.
SCHÄFER, P. & KADOLSKY, D. (2002): Neudefinition von stratigraphi-
schen Einheiten im Tertiär des Mainzer und Hanauer Beckens 
(Deutschland, Oligozän – Miozän) Teil 1: Oberrad-Formation 
[= Obere Cerithienschichten, oberer Teil] und Rüssingen-For-
mation [= Infl ata-Schichten]. – Mainzer geowissenschaftliche 
Mitteilungen, 31: 73-98.
SCHRAFT, A. (1978): Das Neogen am Westrand des Oberrheingrabens 
bei Oppenheim: Tektonik und Stratigraphie. – Unpublished 
Diploma Thesis, Geologisches Institut, Universität Karlsruhe, 
Germany, 179 pp.
SCHRAFT, A. (1979): Eine Fischfauna aus den Cerithienschichten bei 
Dexheim (Mainzer Becken). – Aufschluß, 30: 369-373.
TOBIEN, H. (1970): Lagomorpha (Mammalia) im Unter-Miozän des 
198
Mainzer Beckens und die Altersstellung der Fundschichten. – Ab-
handlungen des Hessischen Landesamtes für Bodenforschung, 
56: 13-36.
WEILER, W. (1942): Die Otolithen des rheinischen und nordwestdeut-
schen Tertiärs. – Abhandlungen des Reichsamtes für Bodenfor-
schung, Neue Folge, 206: 5-140.
WEILER, W. (1963): Die Fischfauna des Tertiärs im oberrheinischen 
Graben, des Mainzer Beckens, des unteren Maintales und der 
Wetterau, unter besonderer Berücksichtigung des Untermiozäns. 
– Abhandlungen der Senckenbergischen Naturforschenden Ge-
sellschaft, 504: 1-75.
